Nonlocal resistance in a lateral spin valve
When a magnetic field B = (0, 0, B ⊥ ) is applied perpendicular to the plane of a spin injection and detection device consisting of a nonmagnetic metal (N) connected to the ferromagnets of the injector (F1) and the detector (F2), the injected spins in the N electrode precess around the z axis parallel to B, as shown in Fig. 1 where τ sf is the spin relaxation time, D N is the spin diffusion constant, e y is the unit vector in the y direction, and A N is the cross-sectional area of N electrode. In magnetic fields smaller than the demagnetization field, the out-of-plane component m z of magnetization is small and is disregarded for simplicity. The magnetization m = (m x , m y , 0) in the steady state
of Eq. (S1) is given by the complex representation of magnetization in N The spin transport in the presence of spin precession is described in terms of the complex ECP shift for up-spin and down-spin electrons When the thicknesses of the F1 and F2 electrodes are much thicker than the spin diffusion length N λ , the solutions close to the interfaces may take the forms of vertical transport along 
Equations (S9) and (S10) indicate that, for the typical values of R F /R N = 0.1, P F = 0.3, and P I = 0.3, R S for the tunnel junctions is larger by one or two order of magnitude than R S for ohmic junctions, since the resistance mismatch, which is represented by 
